June 24, 1952 

Filed Feb. 4, 1950 

T. L. COLEMAN 2,601,502 
2 SHEETSSHEET 1 

+ 

+ + 

÷ + 

+ + 

/2 

INVENTOR. 
BY 
,dTTO,VY,5 



June 24, 1952 

Filed Feb. 4, 1950 

T. L. COLEMAN 
CARRIER APPARATUS FOR PAPER DRIERS 

2,601,502 

2 SHEETSSHEET 2 



Patented June 24, 1952 

2,601,502 

UNITED STATE$ PATENT 

1 
Tliis invention relates to a-paper dryer, paper 
web cam, ier of the type used for facilitating the 
threading, through the dryer, of the advancing 
end :of the-paper web. 
A paper dryer, of the type used at the dry 
end of :a .paper making machine,, conventionally 
includes a plrality of rnutually spaced and 
parallel, ,heated drying cylinders journaled by a 
frame holdirïg them in the .form of a deck of 
cylinders. The paper web passes sinuously back 
and forth soit wraps or loops oppositely around 
the respective cylinders which heat and thus 
dry the paper Web. 
The cylinders are rotativëly powered to turn 
in .the .proper directions to keep the paper web 
moving continuously tllrough the deck of cylin- 
ders. Usually a plurality bf 'these decks :are 
required to 'adequately dry-the paper web, the 
decks :being arranged ::in :succession so that the 
paper web :travëls through "them Continuously. 
Plant space 1imitations sometïmes result in the 
various decks being arranged in upstanding po- 
sitions to form a more Compact :ssernbly. 
A paper drying machine having suCh upstand- 
ing decks of drying cylinders is particularly 
difllcult to thread with the advancing end of the 
paper web. An uneconomicalarnount of rime is 
lost when such a dryer is threaded by manually 
handing the advancing end of the paper web 
back and forth around the respective drying 
cylinders. Paper web carrier equipment or a 
so-called tope carrier may be used to aid in this 
threading. 
.Such-rope carrier apparatus is applïed to the 
paper dryerby providing/.peripheralrope seats at 
theends of the :various drying cylinders. These 
seats .are Tadlally aligned :mutually throughout 
all of the decks. A pair Of endless ropes are 
reeved around the seats of the cylinders of all 
the decks in the manner the paper web travels 
around the  cylinders. With this arrangement 
the advancing end of the paper web may be 
formed into a nose-piece projecting laterally 
from the-paper .web and which is nipped be- 
tween the two ropes at the entering end of the 
dryer, so that the ropes-pull the advancing end 
and thus .thread the web through the paper 
dryer. The seats are connected to turn with 
the various rotatively powered drying drums, and 
these seats may be proportioned in diameter 
so that the paper web is fed at the peripheral 
speeds of .the cylinders. Sheaves are used to 
spread the ropes apart at the entrance and exit 
o ithe ïtr.yer, .so thgt the paper web nose-piece 
niy be iriitially nipped :between le .ropes and 
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2 
then removed after the threadiag. Sheaves are 
also used to-tension the ropes properly. These 
sheaves aremovable and are:biased to deflectthe 
ropes and thus maintain the proper tension on 
-6 them. 
Although a system of the above nature acili- 
tares threading of the-paper dryer, its operaion 
and maintenance bas heret0ore been trouble- 
some. Accessible loading and unloading sta-tions 
10 and propër-tensioning bave been obtained,-by 
prior art designs, only by using an excessive 
number of sheaves andexcessive lengths of tope. 
Prior art arrangements require one or noe .of 
the sheaves to .be angularly related radially 
1OE specting the:rope sets. Practicäl requirements 
necessitate attachment Of :the carrier tope seats 
directly to thedrying cylinders. There-fore, the 
carrier tope system must work continuouSly 
during the operation of the dryer, even though 
0 only .needed during threading. The describel 
angular sheave arrangement :forces the rope.s to 
bear continuously against the groove sides Of the 
sheaves, thus.causing excessiverope wear. le- 
placement of .the ropes requires stopping of the 
25 entire .paper making machine, which greatly-re- 
duces its over-all productivity and.increa.ses the 
paper-making costs. 
A particularly troublesome feature of pior 
designs arises .from the fact that at the un- 
30 loading ;station :or exiting point of the syStem 
the two ropes :are spread apart by being respec- 
tively passed ,oppositely :around two oppositely 
positioned sheaves. Space limitations require 
these sheaves to be positioned ver closely 
35 gether. Therefore, .undue difllculties are en- 
countered in :spearing off the nose-piece .o the 
paper web as it leaves the dryer. Workmen are 
frequently compelled to reach in-with their 
hands to free .the paper web .from the ropes at 
40 this location, and this is extremely hazartous 
because of the two oppositely rotating and closely 
spaced sheaves at this location. 
Periodic lubrication of the excessive number 
of sheaves, required by prior art systems, results 
45 in an excessive maintenance cost. This is added 
to the tope replacement costs. The prior art 
requirement that certain of:the sheaves be angu- 
larly related, requires, in these instances, angu- 
larly adjustable sheave mounting brackets, and 
50 these are a constant source of irritation becalïse 
they easily get out of adjustmnt and their re- 
adjusment is diflicult and rime consuming. 
The present invention was conceived and. 
veloped with the general objective ofeliminating 
5 or reducing all of these operational and main- 



tenance troubles inherent fo the prior art ar- 
rangements. Specifically speaking, the objects 
are fo reduce the number of sheaves formerly 
required, fo reduce the excessive wear to which 
the ropes were prevously subjected, fo reduce 
the necessary lengths of the ropes, fo eliminate 
the need for angularly adjustable sheaves, fo 
permit the advancing paper web end fo be more 
easily speared from the carrier ropes as this 
end exits from the dryer, and fo avoid the need 
for using the two oppositely spaced sheaves ai 
the exit end of the system and thereby eliminate 
the hazards incidental to this arrangement. 
Other objects may be inferred from the follow- 
ing disclosure. 
A specific example of a paper dryer web car- 
fier incorporatng the present invention, is de- 
scribed hereinbelow with the aid of the accom- 
panying drawings. This is for the purpose of 
disclosing the principles and operaton of the in- 
vention. Once these principles and operation 
are understood they may be incorporated in forms 
other lhan those used in the case of this spe- 
cific examp]e. The manner of making this spe- 
cific example presents no problems fo those 
skilled in the art once the principles and opera- 
tion of the invention are understood. 
These accompanying drawings are generally 
schematic in character. They illustrate the in- 
vention with many unrelated parts unllustrted. 
This is desirable bec,use if clarifies and empha- 
sizes the features of the invention. 
In these drawings: 
Fig. 1 is a side view or elevation of the device. 
Fig. 2 is a plan taken on the line 2--2 in Fig. I. 
These drwings show by Fig. 2 that each of 
the various heated and rotatively powered dry- 
iug cylinders | is provded ai one end with a 
peripheral seat for a set of carrier strands, pro- 
vided by a pair of ropes 2 and 3. Ea.ch seat is 
numbered 4 or 5 as hereinafter explained and 
is provided, as illustrated, by an extension ri.gidly 
connected to or formed on the end of the cylin- 
der with this seat bounded by radial flanges be- 
tween which the ropes ride on the seats. The 
seats are shown as having cylindrical shapes. 
Ail of the various seats are radially aligned mu- 
tually throughout the entire dryer. 
In Fig. 1 only the seats are illustrated if being 
understood that in each instance a drying cylin- 
der is behind the seat. Therefore, Fig. 1 shows 
that the cylinders and their respective carrier 
rope seats are arranged as four successive up- 
standing decks respectively positioned with the 
outer two decks offset upwardly from the inner 
two decks. In the drawings the seats Of the outer 
two, upwardly offset, decks are numbered 4 and 
the seats of the inner two decks are numbered 
5. As previously mentioned, all of the seats are 
radially aligned mutually throughout all of the 
decks. 
Although unillustrated, if is fo be understood 
that the various cylinders, carrying their respec- 
tive seats, are journaled by bearings and are ro- 
tatively driven properiy fo carry the paper web 
through the device continuously. The usual 
dryer frame may mount the various bearings re- 
quired fo position the cylinders. 
As is also sho.wn by Fig. 1, the Pair of carrier 
ropes 2-and 3 are reeved downwardly around the 
seats of the cylinders of all the decks in the man- 
ner the paper web travels around the cylinders. 
lespecting the longitudinal center line of the 
dryer, the roloe 2 is the outside rope and the roloe 
3 s the inside tope, as is shown by Fig. 2, At 
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the top of the device both carrier ropes span 
the tops of the seats 4 of the top cylinders of the 
two outer decks, and if is from these seats that 
the two ropes are reeved downwardly around the 
5 seats of the other cylinders. The central por- 
tions of the ropes spanning the tops of the seats 
4, of the two top cylinders, are supported against 
sagging by a sheave 6. This sheave may bave 
journals solidly mounted by bearings which are 
10 solidly mounted by the dryer frame. But when 
this sheave is used if should be radially aligned 
mutually with the seats of the various cylinders 
and ifs axis should be parallel fo the axes of 
these seats. This sheave 6 may be primarily a 
15 supporter. 
The paper web enters and exits from the bot- 
tom of the dryer. Therefore, it is here that the 
two ropes 2 and 3 must be separated fo permit 
the connection and disconnection of the paper 
20 web nose-piece respecting the ropes. 
Accordin fo the present invention, a sheave 
 is shown journaled between and downward]y 
offset from the tops of the seats 5 of the bottom 
cylinders of the two inner decks. These seats 
25 are numeraled 5 fo identify them in particu]ar. 
This sheave  is mounted to move vertically be- 
tween the seats 5. Thus if is illustrated as be- 
ing journaled by a bracket  that vertically re- 
ciprocates on guide bars  which may be rigidly 
30 mounted on the usual dryer frame or the floor. 
The weight of the sheave  and its bracket  
serve to downwardly bias the sheave . 
The inside rope $is arranged fo span the tops 
of the bottom-cy]inder, seats 5 and is bent 
35 around or ]ooped under and defiected by the 
sheave . This rope 3 does hOt wrap downward]y 
around the seats 5 so as to extend oppositely 
from their lower portions. This rope 3 may be 
ruade very short because if is only required fo go 
0 around the various seats above the seat 5, in the 
usual fashion, and af the seats 5 if directly 
spans therebetween with the only excess neces- 
sary being that required fo loop downwardly so 
if partially wraps under the sheave . 'The 
45 downward gravitational bias on this sheave  
serres fo properly tension the rope. Other bias- 
ing force may be used. 
The other of the ropes, the outside rope 2 in 
this instance, is bent or wrapped downwardly 
50 around the bottom cylinder seats 5 end ex- 
tended as a loop portion outward]y from the 
bottoms thereof in opposite directions. 
Sheaves   and | | are journaled outwardly be- 
yond each of the b.ottom-cy]inder seats 5. The 
55 sheave | is journaled outwardly beyond the left- 
hand one of the seats 5, in Fig. I, while the 
sheave || is journalid biyond the right-hand 
bottom-cylinder seat 5. 
With the above sheave arrangement the rope 
o0  is looped direçtly around the sheaves | and 
||. Therefore, the role 2 extends outwardly 
from the bottoms of the two seats 5, in opposite 
directions, and spans fo the tops of the two 
sheaves | and | , the rope 2 being bent around 
5 these two sheaves | and || and being sparmed 
between their respective bottoms. 
One of the sheaves | and | |, the sheave | | in 
this instance, is mounted fo more horizontally. 
This is done, in this instance, by the sheave | 
70 being journa]ed by a bracket |2 that horizontally 
slides on horizontal guide bars |3 which may be 
so]id]y mounted. This sheave | is horizontally 
bised fo move fo tension the strand 2. As 
shown in Fig. i, this is done by cormecting the 
75 sheave mounting bracket |2 with a tension tope 



..:1 /rih ïen round 9ullëYs I;§ "-it is i- 
Tëctëd dbwn@dly o " ëïht [ With hich th 
r'oW14 b0nnecs. i. bofltfibUly :pPiië 
ull fio fihb bckt ! n he ih2hnd;i.dtfon 
'Ohèr ës dr :fce :may be uSé 
ffs sheav :1;I. 
he 'hVe 1: ils s61idly monte. does no 
euir e unyh'd]usmedt whëvër. 
:heves B, , 'l'O 'and ïl rëir 
stment. 
As n be preCitëd r0m g. :2, he shè 
: i me in %he 'usuul shi0n 'b a roe .sheVè 
'«ri;ngéd 'so ht ;hi rode-set 
:Ifgned nd phklél 'wih thb ise oDe 
Therëre, 'there is no nulr :deëctio 0 .this 
r0De sùéh . :ight cue it %o :ber it its 
;Kngës, m£rkë , whi6h :d is-set . 
e r09e : rns %1y in  sglë erficl Nt 
plane t all ies nd the shëve et « s radi 
ally aligned pr11e1 with this plane. 
Llkewise, "the sheves 10 nd I I respectively 
rovide roe seat» I d I1 lso bounded, re- 
spectively, bY'he usual Sheave anges IOb nd 
l"lb. in eachinsgance he rrier Sea I O and 
I ] are radi11y ligned withffe otside rode 
erefore, in this instance lso, there is no n- 
gularity between the sheaves and he tope such 
.as miht cause the roçe  t0 be orced inst 
either the nges lb r l]b o the respebive 
sheaves I:0 nd II. The SS I nd I1 and 
he rode- re 11 çruly aligned 
vertical plane throughout the ntire der. 
This rode  rs lwys in  single 
cal Dlane paralle1 to the plane of the tope 
oth o the sheves I  nd I I are rdi11y lied 
patelle1 with this plane. The sheves lB nd I I 
are respectively positioned fr enough outwrdly 
rom the two bottom-cylinder sets « to be 
manually accessible. This forms short spans 
in the roçe  which may be used t the exit nd 
entering points o the der. 
Note that I1 the tensioning motion of the 
sheaves  nd I I is in ech instance in nd pr1- 
lel with the planes o the respective rodes 
The paper web nose-piece my be curled 
round the rode  atone o these spns  and 
carried thereby  nd under the corresponding 
one of the seats « end then upwrdly untfl the 
nose-piece is nipçed by the rode  so that the two 
rodes carry the nose-piece on through the dryer 
nd, thereore, thread the dvncing end of the 
paper web. 
At the exit end the nose-plece may be esily 
speared from the other spn . ere is noth- 
ing to get in the wy t this location. I itis 
necessary to mnually remove the nose-piece, or 
to otherwise hndle it, no hzards are presented. 
There is only the one sheve, nd the rode trvels 
over and downwardly around this sheve so that 
ai1 dangerous hazrds are eliminted. 
If may now be ppreciated tht the example 
described by the foregoi nd i11ustrted by the 
«ccompnyg drwings ully atteins I1 oE the 
obects prevously stted. 
I claire: 
1. In  paper dryer hvi a plurality of 
standing decks oE drying cylinders wXth each 
cylinder Provided af one end wth a seat or 
 set o crrier strnds and with 11 of said 
se mutually ligned radially,  set of endiess 
crrier strands arranged with each strand ly- 
ing in  fiat vertical Plane throughout i en- 
tire extent, sid strnds being rrnged to spn 
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:8eàs f-he :cylindës, ,ih ,he mafihbk i. ich 
th papër eb %r£vels rOund 
'-5 'th reps b the 'bott6mic#lihder seaU,. bnë f 
sid strans 'bég aanged 
 :'and  seavë adiaily :alïgfied Wih 
afid ,mounted :for l'Udia.1 movemënt-in thëflt 
lb Plane f-said one :dfthe tands and mêans..bfgs- 
ing said shêave to move 'i¢  engage and :dfle 
said :sPn :an ghùs tbin said one f 
strads, he ïother of Sgid tands befng 
:furhër :aroun an .-unër said 
çl Sëa and haçg .a löop portion, gnd ".shëes 
radiily aiiged .With the"flgt-91ane :of Suîd hër 
Srandmouned  enage and stfetch S'aidloOP 
portion horizontally so igs opposite loop ends :ex- 
,end outwardly 'beyond sai b6tomclinër 
0 seats,-ne of Said :sëcbndnamed-heaves 
'oUfitëd-for 'adigl moveent .in thë 
'sáid-Other strand »and meahs bigsing 'aid lust- 
amed héve go. stretdh-sid toop rtion :ghd 
thùs gënsion Saïd gher bi :he strans.. 
a 2. oEna papèY her having ;plurliy b:f.des 
o ing cliner indluding efltry 'ad ékit 
cFliders spaced-tnsverèly of suid :ëcks hav- 
ing carrfer strand:Sea/a pair of carrïer 
d :different lénghs arrnged th eàch 
( lyg ï a :flat lane throughout i effrite . 
ten$, said Strands being reeved 
throughou-maoY portions :of sài hdks 
shor$er o Said :sran -bbing :spannd 
between two f Sid seats hih are SpCed 
35 transvm'sely respecting said decks on the entry 
and exit cylinders, a sheave movably mounted 
for movement radially of ielf in the plane of 
said shorter strand and engaging said shorer 
strand radially between the sea on said entry 
 and exit cylinders, a biasing means urging said 
sheave into tensiong engagement with said 
shorter strand, the other strand being continued 
and bent oppositely arod said sea on the 
ent and exit cylinders fo a greater extent than 
5 said shorter strand and formed into a loop there- 
beyond a second sheave movably mounted for 
movement radially of ielf adjacent said loop 
in the plane of said other strand and engaging 
said other strand radially in said loop and a 
50 second biasing means urging said second sheave 
into tensioning engagement th said other 
strand. 
3.  a paper der having a plurality of decks 
of drying cylinders having caier strand seats, 
55 a set of carrier strands arranged with each 
strand lying in a fiat plane throughout its en- 
tire extent, said strands being reeved around 
said seats throughout major portions of said 
dec and one of said strands being spanned 
60 gerber between two of said seats which are spaced 
transversely respecting said decks adjacent 
ends of said decks and the other strand beg 
continued and bent oppositely around said sea 
which are spaced transversely respecting said 
65 decks adjacent the ends of said decks and formed 
into a loop therebeyond which is elongated 
transversely respecting said decà, a pair of ten- 
siong sheaves each of which is arranged 
radial parallel alignment with the fiat plane in 
which one of the strnds lies and is movably 
mounted in said plane and biased fo engage and 
deflect and tension the stran, one sheave en- 
gaging one strand in said loop and $he other 
engaging the other strand where it spans said 
sea adjacent the ends of said decks. 
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4. In a paper dryer having a plurality of decks 
of drying cylinders having carrier strand seats, 
a set of carrier strands arranged with each 
strand lying in a fiat plane throughout ifs en- 
tire extent, said strands being reeved around 
said seats throughout major portions of said 
decks and one of said strands being spanned 
together between two of said seats which are 
spaced transversely respecting said decks ad- 
jacent the ends of said decks and the other 
strand being continued and bent oppositely 
around said seats which are spaced transversely 
respecting said decks and adjacent the ends of 
said decks and formed into a loop therebeyond 
which is elongated transversely respecting said 
decks, a pair of guiding sheaves each of which 
is arranged in radial parallel aligment with 
the fiat plane in which one of the strands lies, 
one sheave engaging one strand in said loop and 
the other engaging the other strand vhere it 
spans said seats adjacent the ends of said decks. 
5. In a paper dryer having four upstanding 
decks of drying cylinders arranged with the 
outer two decks offset upwardly from the inner 
two decks and with each cylinder provided af 
one end with a seat for a set of carrier strands 
and with all of said seats mutually parallel and 
aligned radially, a set of endless carrier strands 
arranged with each strand lying in a fiat vertical 
plane throughout its entire extent, said strands 
being arranged to span the tops of the seats of 
the top cylinders of the outer two decks and to 
reeve downwardly around the seats of ai1 the 
cylinders, in the manner the paper web travels, 
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8 
fo the tops of the seats of the bottom cylinders 
of.the two inner decks, one of said strands being 
arranged fo form a span .between the tops of 
said bottom-cylinder seats and a sheave radially 
5 aligned parallel with said span and mounted for 
radial movement in the fiat plane of said one 
of the strands and means biasing said sheave fo 
more if to engage and deflect said span and thus 
tension said one of the strands, the other of said 
10 strands being bent further around and under 
said bottom-cylinder seats and having a loop 
portion, and sheaves radially aligned parallel 
with the fiat plane of said other strand and 
mounted fo engage and stretch said loop portion 
15 horizontally fo ifs opposite loop ends extend out- 
wardiy beyond said bottom-cylinder seats, one of 
said second-named sheaves being mounted for 
radial movement in the fiat plane of said other 
strand and means biasing said last-named sheave 
20 fo stretch said loop portion and thus tension said 
other of the strands. 
TttEODOIE L. COLEMAN. 
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